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SE CT; J. 
Of the Mix ERAIL Acrp in general. 


HERE exiſts in the Mineral World 
a native Acid ; and probably only one ; 


- tho' it exhibits itſelf under different 
Forms. | To 
Of the Exiſtence of this we are certain ; al- 
tho we never have ſeen it pure; nor can: It 
never becoming an Object of our Senſes, but 
in Mixture with other Bodies. It has been 
called the Yague Acid, and the Univer/al Acid. 
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Wie have been accuſtomed to meet with ir 
under two diſtinct Forms; and to know it un- 
der the Names of two Species : Theſe are the 


Vitriolic and the Muriatic Acid: And to theſe 
we are lately taught to add a third, which, 


from the Place where it has been diſcovered, 


Authors have called the Swediſb Acid; and to 
which ſome, tho' very improperly, have given 
the Name of the Sparry Acid. Perhaps, in 
diſtinction from the des two, it may be 
better named the Stony Acid; fince the Sub- 
ſtance from which we obtain it is a Stone; 
tho' not a Spar. 

There are many who hold theſe Acids to 
be eſſentially diſtin. Perhaps they are fo: 
But it ſeems more probable, that they are only 
different Modifications of one and the ſame 
Spirit : And perhaps it will not be carrying 
the Opinion too far to ſuppoſe this one uni- 
verſal Acid to be the Baſis alſo, and Foun- 
dation of the nitrous; and even of the animal 
and vegetable Acids, the urinous, the fer- 
mented, &c. | 

Chymiſts of great Knowledge have prov- 
ed the very near Relation between the vitrio- 
tic, and the nitrous Acid ; and ſome by fair 
Experiments have alſo ſhewn there is a great 
Analogy between the nitrous and the ma- 
rine or muriatic. They have endeavoured to 
prove, from theſe Experiments, that the nitrous, 
and the 'vitriolic on the one Part, and that 
the nitrous and muriatic, on the other, have fo 
great-Uniformity in many Inſtances, that they 
muſt be derived the one from the other: But 


=: EY 1 | 
it ſhould ſeem moſt agreeable to Nature, to 
refer both; as alfo the new-diſcovered Acid of 
Stone; to one and the ſame general Principle; 
of which they all three partake, altho' each has 
its own diſtinctive Qualities from the others; 
and to determine that they all originate from, 
or are merely different Modifications of, the 
fame original Principle, the univerſal Acid. 

This we may at all Times meet with in 
the three ſeparate and diſtinct Forms already 
mentioned, vitriolic, muriatic, and ſtony ; tho 
no Man ever ſaw it ſeparate and in its own. 
We lee it, 


1. Combined with Metal, under the 

Form of Vitriol. | | 
2. With an alkaline Earth, in the Con- 

dition of Foſſile or Sea Salt. 

| And, 3dly, With a ſtony - Subſtance, 

under the Form of this new<diſcovered 
85 Stone. | | * 

From all theſe Subſtances we can obtain it 
by Means of Diſtillation; united with more or 
leſs Water. And this is the only Condition 
in which we have, or can have any Acquaint- 
ance with it. From whichſoever of theſe 
Subſtances we thus -produce it, there are cer- 
| tain general Properties in which it agrees: As 
alſo certain Powers or. Qualities by which it 


differs ; according to the one or other of theſe 
. Bodies from which it is drawn. 

t From whichever of theſe Subſtances it is 
0 produced, it is four, acrid, and diſſolvent; 
y but in different Degrees, from the various 


it A 4 Kinds: 


LC. 


Kinds: And beſide, it is ſeparately endowed 
with different Characters from each. 

Diſtilled from Vitriol, it is unctuous, heavy, 
and very corroſive: And after diſſolving cal- 
careous Earth, forms with it a Selenite. In its 
concentrated State it diſſolves Silver, Tin, &c. 
when diluted, Copper, and Iron. 

Diſtilled from Salt, it is not unctuous; is 
little heavier than common Water; leſs cor- 
roſive than from Vitriol; and after diſſolving 
calcareous Earth, forms with it, not Selenite, 
but a fixed Sal Armoniac. In its concentrated 
State it diſſolves Lead, c. 

Diſtilled from the Swediſb Stone, it is heavier 
than Acid of Salt, leſs heavy than the Vitriolic. 
It diſſolves the Calxes of Metals more readily 
than Metals themſelves. In the very Act of 
Diſtillation, it corrodes Glaſs; and the Stone 
itſelf, mixed with a calcareous Earth, becomes 
a peculiarly corroſive Matter, which diſſolves 
the beſt and 2 Crucibles. 
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SECT, Al. 


Of the Stone from which the Swrprisn Acry 
is obtained. 


HE Stone is of a peculiar Genus, dif- 
fering both from Cryſtal and Spar; and 


demands a diſtin& Place and Name; as well 


from its natural Character, as for its artificial 
Products: It has been called Fluor, Spatum 
vitreſcens, and Fliſ. It is heavy, unctuous, 
ſoft, ſemi-tranſparent, and gloſſy: It breaks in 
a a rudely plated Form; not rhombic. | 


We find it in large Maſſes; or Cluſters of 


ſmaller Lumps; in ſome Degree reſembling 
Spar, and of the like gloſſy Surface; but with- 
out the peculiar Form, or real Characters of 

that Stone. LS 
A Knife will ſcratch it: It does not readily 
ferment with Acids, nor will it ſtrike Fire with 
Steel: It neither burns to Glaſs, nor Lime; 
but expoſed to the Action of a violent Fire, it 
ſplits into thin, irregular, flaky Fragments, and 
by Degrees crumbles into a Kind of Powder, 
over which the Fire has no farther Power. 
The Fragments do not this Way burn to Lime, 
nor can a calcareous Subſtance be any way ex- 
tracted from them : But tho' no Fire will vitrify 
it alone, yet mixed with a calcareous Earth we 
ſee it runs freely into a Glaſs. And that it is of a 
peculiar 
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peculiar Nature, and in particular ſo corroſive 
that it diſſolves all Veſſels, in this State; 
juſt as, mixed with the vitriolic Acid, it does 
the Glaſs of the Retort in the uſual Diſtil- 
lation. Mixed with crude Ores, it wonder- 
fully promotes their Fuſion. 

A Degree of Fire ſufficient to make the 
Stone red hot, deſtroys that phoſphoric Light 
it yields when gradually and gently warmed. 

Slowly heated, it is phoſphoric, as long as it 

continues warm : And it burns with a blue 

Flame without Smell. From theſe invariable 

Characters it 1s plain, that it is neither Cryſtal, 

Spar, Talc, or Selenite ; but a diſtinct Genus 

of Foſſil from them all. 

It is found green, yellow, white, blue, and 
violet coloured. The green and yellow arc 
common in Sweden: There is a deep green in 
Saxony : The blue is frequent in China; and 
there is ſome in Bohemia : The white and the 
violet-coloured we have in England. 

The foſſile Bodies that approach neareſt to 

its Nature, are the Swediſh Zeolite ; the Bo- 
nian Phoſphorus Stone; and our Star upon 
the waxen Vein. 

But the Zeolite diſſolves in Acids; 

The Bolonian Stone efferveſces readily 
with them, tho' it be not ſoluble; and 
the Star burns to Plaiſter. 


No one of all which Properties belong to 
this new Stone. 


The Zeolite is : phoſphoric, juſt as it 
melts ; ; 


And 
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And the Star does not diſſolve or ef- 
ferveſce with Acids : In theſe Things-the 
two approach to the new Stone; but 
neither can be allowed the ſame. 

The green owes its Colour, moſtly, to 

Iron. | 
I am convinced that ſome of this Stone 
contains that Metal ; but not all; and 
that the Iron, where it is found, is no 

Eſſential Part of the Body; but a mere 

accidental Mixture : For I have Pieces 

from Sweden, which, tho' very green, 
do not become red in burning ; and 
other green Pieces that acquire that 

Redneſs, which appears after burning 

in all Foſſils that have Iron in them. 

The yellow holds a little Lead. 

The blue does not owe its Colour to 
Copper ; as 1s true alſo of the Lapis La- 
2uh; which is a Zeolite; and therefore 
allied to this Stone. 5 

Of whatſoever Colour this Stone be, if 
carefully warmed, it has the electric Qua- — 
lity; leſs than the Tourmatine; but like it; | 

It has not the double Refraction of Spar; 
though it has much of its external Aſpect. 

From theſe palpable Qualities ; and certain 
Characters; we may advance toward an Enquiry 
into what it is. 5 

The Mineral Acid, every where preſent in 
the Earth, (tho' never ſeen unmixed, or in its 
pure, ſimple ſtate) when joined with Metals, 
we ſee, forms the Vitriols; when united with 
Clay it makes the Alums; when mixed with 
any 
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any T hing inflammable, it conſtitutes -the Sul. 
phurs; and when united with calcareous Earth, 
the Selenites. 

Now, as this Acid can unite with Clay, 
and with Chalk ; there is nothing contradic- 
tory to Reaſon, in ſuppoſing it may join alſo 
with an earthy or ſtony Subſtance, neither ar- 
gillaceous or calcareous : 

And as uniting with Clay it forms Alums, 
and with Chalk Selenites; if united with an 
Earth totally different in its Nature from theſe 
two, it will form a Body alſo different both 
from Alum, and from Sclenite. | 

I am therefore led to ſuppoſe, that this Stone 
is a Combination of the univerſal Acid, with 
an Earth, differing from thoſe wherewith we 
have at other Times ſeen it joined. 

And from | 

1. The unctuous Quality of the Stone; 

2. Its Difficulty of Fuſion; 

3. Its tenacious and gelatinous Nature in 
the Fire; | 

4. From its various Colours; | 

think it moſt probable, that it is the Mineral 
Acid united with the Steatite; or Soap Rock. 

For the Steatites has preciſely all the Co- 
lours which we ſee in this Stone; and has no 
others: It is unctuous like it; it ſcratches like 
it, in the hardeſt Pieces; it will not diſſolve 
in Acids ; nor ſtrike Fire with Steel: And in 


the laſt fiery Trial it has juſt this refractory Qua- 


lity ; only that here it is rendered a little more 
tractable by the Acid. 
7 | A Stone 


5 
A Stone thus formed muſt have Qualities 


very different from all others: And ſuch this 
affords on Trial. 


There riſes from it in Diſtillation an Acid, 
different from the vitriolic, nitrous, or ſaline. 
And alſo a ſolid Sublimation; of a Stone-like 
Nature; utterly unknown from any other Sub- 
ſtance. 


The Proceſs by which I tried the Subſtance 
was this : 


Two Pounds of the green Kind of the Stone 
were powdered, and put into a Glaſs Retort ; 
Two Pounds of Oil of Vitriol were added to 
this; 


And a Quart of spirit of Wine was rot into 
the Receiver. 


No Heat, nor Ebullition whatſoever, fol- 


lowed the Mixture for ſome Time ; and in the 
End but little, 


The Veſſels. were cloſed ; and kept in a Re- 
verberatory Furnace for fourteen Hours. 


The Fire was flow at firſt ; elſe the Matter 
would have riſen over. 


No * Light was viſible at 2 


Time. 
The Fumes were at ſome Times viſible, in 


the Receiver; at others not. Whereas in the 


marine Acid they are. never viſible ; unleſs Air 
be admitted. 


They were elaſtic; and had a Smell like 
thoſe from Spirit of Salt. 


The Surface waved, and roſe a little; and 
ere was on it an icy, and gelatinous e 
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The upper Part of the Receiver became co- 
vered with a thin ſtony Cruſt. 

The Swedes ſpeak of a Cruſt of abſolute 
Flint, upon the Surface of the Liquor in the 
Receiver: But they put Water there: This 
was the ſame Subſtance : And it remained fix'd 
on Part of the Receiver: While Part was diſ- 


placed; probably by ſome light Vapour from 
the Spirit of Wine, 


The Corroſion of the Glaſs of the Retort 
ſeems to be an Effect of that peculiar Subli- 
mation which riſes in the Diſtillation ; nay, 
and begins to riſe, even without that Operation: 
For watching attentively the Effect of mixing 
the vitriolic Acid with the Stone, I perceived, 
that tho' they ſeemed to meet without any 
Efferveſcence, yet by Degrees there appeared 
a ſlight Commotion ; which increaſed for a con- 


ſiderable Time, and, during which, this ſtrange 


Sublimation of the Flores began to be made; and 
increaſed with it; even before any Fire was uſed, 

Repeating this Trial, and breaking the Retort 
afterwards, no Fire at all having been uſed, I 
found it corroded in Waves; where the Flores 


had adhered to the Neck, and eaten in very 


deeply, juſt at the Surface of the Matter. 

The Flores themſelves are extremely acrid 
to the Taſte, and are indiſſoluble in any Acid; 
nor can be run into Glaſs by any Fire. 

The Acid of this Stone in its pureſt State, ſo 
far as I have ſeen it, is about one third heavier 
than Water. e 

After ſeven Hours a Hole was eaten thro 
the Retort, and Fumes iſſued: But this was ſoon 

| cloſed 


N 

cloſed by a Cruſt formed of the Matter within; 

and ſo well ſtopped, that no Vapour eſcaped. 
After this the Retort became corroded in a 

great many Places: Fumes iſſued, at them all, 

for a little While; but they were afterwards 

ſtopped by Cruſts of the ſame Kind as the former. 


When the Operation was finiſhed, there were 


found in the upper Part of the Retort a Kind 


of Flowers, dry and powdery; and in the Neck 
a thick, ſlimy, moiſt Subſtance. 
The Retort 'was corroded all round, juſt 


above the Top of the Reſiduum; and this 


corroded Part crumbled to Duſt between the 
F ingers ; having loſt the Nature of Glaſs. 


Here then is found a Foſſil capableof diſſolving 
Glaſs ; a Power not known in any other Body : 

Subliming an abſolute Stone during the Di- 
ſtillation; a Quality equally unknown in other 
Bodies : | 

And burning with a violet, ſcentleſs Flame : 
A Thing equally unknown; and the more 
ſtrange, as the Stone holds no Copper. 

To ſhew the violet Flame, ſome of the 
Stone is to be broken ſmall with a Hammer ; 
and ſprinkled on a red hot Heater, in the dark : 
The Flame riſes very freely, and continues ſome 


Time; and the Stone ſplits into thin irregular 
Flakes 


The Uſes of the pure Acid may be infinite : 
And it is eaſy to ſee the Knowledge of this 
Subject will lead us to a thouſand unknown 
Truths in the Mineral Hiſtory. 
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[ 16 J 
The Uſes of the Stone itſelf. may alſo be 
immenſe. We are well informed that the 
Steatites, and a Foſſil of the Nature of the Bo- 
lonian Stone, are great Ingredients in Porce- 
lane. This Subſtance ſeems to promiſe all 
that can be wiſhed, without any farther Mix- 
ture. For the Matter in the Neck of the 
Retort, when hardened, differs little from the 
Subſtance of China Ware. 

In Mineralogy there are laid open to us alſo a 
thouſand Articles of Wonder; which naturally 
perplexed us before we were acquainted with 
this Stone: Becauſe, not knowing this, which 
was the true Source of them, it was impoſſible 
that we ſhould gueſs how they were performed. 
LEUNMAN, in a very excellent Letter to 
Monſ. Buro, on the Subject of a red Ore 
of Lead found in Siberia, entertains a Conjec- 
ture, not only that this in particular, but many 
others, owe a great deal of their Qualities and 
Particularities to the Marine Acid. The Con- 
jecture was good; but tis eaſy now to ſee, by 
numerous Inſtances, that the Acid, ſuſpected 
by many, and abſolutely diſcovered by this 
able Chymiſt, as performing many and great 
Things in the mineral World, is not the mu- 


ſand Places where we do not ſuſpect it; and 

rforming a Multitude of Things which muſt 
Fo been unintelligible, and therefore wonder- 
ful to us, ſo long as we were not acquainted 
with it; or indeed knew of its Exiſtence. 


( TD 1 


CY by bu Yy ws 


D 


= A 


AgTIFICIAL ARRANGEMENT of Foss11s, 

According to Unalterable Characters, and ſuperadded Qualities : 
ALS O 

Of a NATURAL Mrrnop; according to their 
Aſcent toward their greateſt Perfection. 


OSSILS may be arranged, according to the fol- 
F lowing permanent Characters, into 
Two SERIES, 

1. Simple, 

2. Compound, 

According to the Purity or Mixture in the Body. 

Each of theſe into Five TxikES, by 

Adding the Ideas of 


% 


1.—Vitrifiable, 4.—TIncombuſtible, 
2.—Inflammable, 5 .—Soluble in Water, 
3.—Calcinable, , —Metalline. 


Theſe into Ox DERs, by ſuperadding the Idea of 


1,—Pellucid, 4.— Alkaline, 7.—Plated; 10.— Uniform, 
2.—Opake, 5.— Solid, 8 .—Thready, 11.—Malleable, 
3.—Neutral, 6.—Fluid, 9.—Granulated, 12.—Friable. 


Theſe into GERA, by ſuperadding the Idea of 
1. Form. by Trial by Acids, 
and by Steel. 
Theſe into Spzcits, by ſuperadding the Idea of 
1. Gravity. 1 
Theſe into VaRIETIES, by ſuperadding to all this | | 4| 
| 


the Ideas of | 1 
1. Colour from Mixture, 1 
1. Shape from Mixture. 
And theſe into VARIETIESs OF VARIETIES, by ſuper- 
adding the Ideas of 
t. Colour from double Mixture. 
2. Shape from double Mixture. 
And under theſe come all Individuals, 
B 


EXAMPLE, 


31 


EXAMPLE. 


From the moſt complete of the Tribes. 


An unorganized natural Body, is a Foss1L. 
Add the Idea pure, 
It becomes Simple Foffil, This is its Series, 
Add to theſe calcinable, 
It becomes Limey Foffil. This is its Tx1BE, 
Add to theſe pellucid, 
1 1 fl. light Limey 3 This is its OxprR. 
Add to theſe ſoluble in Acids, 
It becomes ligbi Lim 
ſoluble F l. This is its FamiLy, 
Add to theſe again ran parent, 
5 It becomes Spar. This 1s 1ts "Pa 
Add to theſe a columnar Fi igure, 
It becomes Columnar Spar. This is its Sproiks. 
Add to theſe a yellow Colour, 
It becomes Topazine Spar. This is a Variety. 
Add to theſe a 4lue Colour, 
It becomes Smaragdine? This is a VaRteTyY of 
Spar . a VARIETY, 


After this there can be only the Difference of Bignels ; 
and that diſtinguiſhes Individuals. 


1 
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* Here Foſſils begin to have diſtin Names. . 
+ The Blue mixt with the former Yellow producing a Green. 
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Series t.—Simple. 
Series 2,—Compound, 


SERIES I. Simple Foflils. 
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Tribe 1.—Vitrifiable Cryſtal. 

2.—Calcinable Spar. | 
3. Inflammable Sulphur. | 
4.—Incombuſtible Talc. 
5.—Soluble in Water Salt. 
6,—Metalline Ores. . 
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Simple Vitrifiable Foſſils. 
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Order 1. Pellucid Cryſtal. 
2,——Opake. Earth neutral. 
Family 1.—Brittle. 

2.— Tough. 


TRIBE II. 


Simple Calcinable F offils. 


Order 1.—Pellucid. 


2.—Opake. . 
Family 1.—- "Soluble ! in Acids, 
2.— —Indiffoluble, 
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TRIBE II. ORDER I. FAMILVI. 


Simple calcinable Foſſils ſoluble in Acids. 


Claſs 1.—Pellucid. SPAars. | TI 
2,—Opake Earths alkaline. . 


FAMILY IL 
Simple calcinable Foſſils not ſoluble in Acids. 


Claſs 1.—Plated Selenite. 
2. Thready Striated Talc. 
3.—Granulated Plaiſter. 1 
1 I 
T R I B E II. 
Simple inflammable Foſſils. 
Order 1.—Solid Sulphur. 
2,—Flud  Naphtha. 
TN 4 BE IV. For. 
Simple incombuſtible Foſſiliss 
Order 1.— Plate Talc. 
2.— Thready Aſbeſtos, 


T IX. 
Simple ſoluble Foffils. 


Order 1.—Neutral Rock Salt. 
2.— Alkaline Natrum. 


T R BR: VT, 
Simple Metalline Foſſils. 
Order 1.—-Malleable Metals. 


2.—Friable Semi- metals. 
SERIES 


Ord 


3 
SERIES II. Comround Foſſils. 
Tribe 1.—Earthy 


Loams. 
2.— Stony Stones. 
3.—Metalline Ores. 


. 


Compound Earthy Foffils, 


Order 1.—Firm in Water Loams. 
2.—Swelling in Water Mares. 
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Compound ſtony Foſſils. 
Order 1.—Vitrifiable 


Stones. 
2.—Calcinable Marbles. 
3.—Saline Alum Ore, 


T2 1-8. 188; 


Compound Metalline Foſſils. 


Order 1. —Sulphureous. 
2.— Saline 


3.—Arſenical. 
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F O08 834-0. 
SERIES I. TRIBE I. ORDER J. 
Simple vitrifiable pellucid Foſſils. 
Genus 1.— Gems. 
Generic Character. 
Untouched by Acids, giving Fire wich Steel; 
hard, bright. 
SPECIES 1. — Diamond. 
Specific Character. 
An Octohædron of unequal Sides, impene- 
trable, colourleſs, pellucid. 
VARIETIES 
1. In Shape. 
1 *. Columnar Diamond. 
A Column of fix Angles with two ſhort Pyramids, 
2.— Squared Diamond. 
A Column of four Angles, with truncated Ends. 
3. Pebble Diamond, 
Without Angles, rounded or Irregular, 
2. In Colour. 
. Red Diamond. 
Diamond coloured by Gold. 
5.,—Yellow Diamond. 
Diamond coloured by Lead. 
6.—Blue Diamond. 
Green Diamonds. 
Diamonds, both coloured by Copper. 
Variety of Variety. 
8.— Purple Diamond. 
Diamond coloured by Gold and Copper. 


N 


1 *. Common Salt will ſhoot in Cubes, Pyramids, and 
Parellopipeds, but it is ſtill common Salt; the ſame Specit 
of Body under this Variety of Form. 

4 . Colours are Additions to the Body, not Changes 0 
| the er 


SPECIE 


3 
SPECIES 2.— Sapphire. 
Specific Character. 
A hexangular Column of ſix unequal Sides 


tapering from the Baſe, and terminated by 


a Pyramid of the ſame Angles, colourleſs, 
pellucid. 


VARIETIES. 


1. In Shape. 
1.—Pyramidal Sapphire. 
An hexangular Pyramid of unequal Sides. 
2.—Columnar Sapphire. 
An hexangular Column of unequal Sides, 
with two low Pyramids. 
3.— Pebble Sapphire. 
Without Angles, of an oval flatted Shape. 


2. In Colour. 


4.—Red Sapphire, called Ruby. 
Sapphire coloured by Gold. 
5.—Yellow Sapphire, called Topaz. 
Sapphire coloured by Lead. 
6.—Blue Sapphire, called Sapphire. 
7.—Green Sapphire, called Emerald. 
Sapphires both coloured by Copper. 
8.—Flamy Sapphire, called Hyacinth. 
9. —Crimſon Sapphire, called Garnet. 
Sapphires both coloured by Iron. 
_ Varieties of Varieties. 
10.—Firey Sapphire, called Carbuncle. 
Sapphire coloured by Gold, with a little 
Copper. | 
11.—Purple Sapphire, called Amethyſt. 
Sapphire coloured by Iron and Copper. 
| : B 4 12, -Blue 
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12.—Blue green Sapphire, called Aqua 
Marine. 
Sapphire, coloured by Copper and Lead. 
1 3.—Yellow green Sapphire, called Chry- 
ſolite. | 
Sapphire coloured by Copper and more Lead. 
14.—Coarſe green Sapphire, called Praſius. 
Sapphire coloured by Copper and Manganeſe. 


Theſe are the Oriental Gems. 


They are all found in pebble or columnar 


Forms; ſingly and in Cluſters; and of 
different Bigneſſes. 


There are alſo Cryſtals of theſe Colours, 
which are called occidental Gems of 
the ſame Names, ; 


We know the Ingredients which give their 
Colour, by Experiments in colouring Glaſs 


and Paſtes. 


Theſe with the Colour give no Addition of 
Weight. 


There is beſide all theſe a debaſed Sap- 
phire, fouled by Earth. 


US 3 
SPECIES 3.—Cryſtal. 
Specific Character, 
An hexangular Column of fix equal Sides, 
of the ſame Thickneſs from End to End ; 


and terminated each way by an hexangular 
Pyramid ; colourleſs, pellucid, 


VARIETIES. 


I, In Shape. 


2 By Accident in their Concretion. 
PerfeR, 1.—Cloſe Cryſtal, | 
A Cryſtal of 18 Planes in a ſhort Co- 
lumn, and two long Pyramids. 
Wanting the 1*,— Gibbous Cryſtal. 


intermediate 
Column, 2.,—Bellyed Cryſtal, 
of 12 Planes, in two hexangular 
Pyramids, baſe to baſe. 
3.—Edgy Cryital, 
of 16 Planes, in two octangular 
Pyramids, baſe to baſe. 


Wanting the 4.—Spiry Cryſtal, 

b of 12Planesina hexangular Py- 
ramid, on an hexangular Co- 
lumn. 

5.—Broad Cryſtal, 


of 10 Planes in a pentangular 


Column, and pentangular Py- 
ramid. 


6.—Planed Cryſtal, 
of 20 Planes in decangular 
Columns, and decangular Py- 
ramid, = 
7.,—Oblique 


* 
7.—Oblique Cryſtal, 


A Cryſtal of 12 Planes, with the Pyramid 
ſet on obliquely. 


b By the Influence of Metals. 


8.—Cubic Cryſtal. , 
Cryſtal ſhaped by Lead. 

g9.—Pyramidal Cryſtal. 
Cryſtal ſhaped by Tin. 

10:—Rhomboidal Cryſtal. 
Cryſtal ſhaped by Iron. 

c Unſhaped. 

11.,—Pebble Cryſtal, 

Cryſtal without Angles in roundiſh Maſſes. 


Varieties of Cryſtal. 


2. In Colour. 
12,—Yellow Cryſtal, called Fre 


Topaz. 
Cryſtal coloured by Lead. 
13. 8 Cryital, called Occidental 
Sapphire. 
4. Cryſtal, called Occidental 
Emerald. 
Cryſtals both coloured by Copper. 


Variety of Varieties. 
15,—Purple Cryſtal, called Occidental 
Amethyſt. 


3. By Impurities. 
16. —Whitiſh Cryſtal. 
Cryſtal debaſed by a white Earth. 
17.—Brown Cryſtal. 


Cryſtal debaſed by a duſky Earth. 
Upon 


[ xr ] 
Upon this Plan it will not not be difficult 
for an accuſtomed Mind to arrange the whole 
Foſſile World: and this may ſerve to give the 
intended Idea of an artificial Arrangement. 
A general Inſtance of the Method of finding 
the Places of the ſeveral Species, may be ſeen 
in the Exordium of the Spatogengia. As for 


Example : | 
Of the ORIGIN of SPAR. 


The Series of Foſſils make one great Circle; 
for ever returning into itſelf. | 

There are a few primitive Bodies ; Chalk, 
Clay, Bitumen, Talc, and the Mineral Acid. 

Theſe, variouſly mixed, form many different 
compound Foſſils: Which mingling, in ſome 
Places, farther with one another, give De- 
compounds. 

Theſe (in other Places) give up their ſeveral 
Primitives again to Water: Which delivers 
them pure in ſome other Parts; ready to form 
mixt and compound Bodies again. 

To trace them thro' theſe Combinations, 

and to their natural Analyſis again, 1s the 
whole Buſineſs of the Student in this Science: 
For here is no Diſtinction but by Mixture: 
No Origin from Egg, or Seed. 
A great deal of pure Clay mixed with a little 
Quantity of various Stones, forms the different 
—_ | 

And a great deal of Stone with a little of 


the Clays, forms the various Species of Stones. 
| An 


4 2 } 


An Inſtance of this Courſe of Nature ap- 
pears in the philoſophic Hiſtory of Spar. 

1. The Primitives, as we have ſeen, are 

Water, Bitumen, Chalk, Clay, Talc, and 
Mineral Acid: To theſe the Operations of the 


Air, and Fire give great Powers of acting. 
We thus find 


2. Heavy YVapours, formed of Air, and much 
Water. Theſe, pervading all Things, 

3. Meet the Mineral Acid *, and unitin 
with it; if they run clear to the Surface, afford 
Medicinal Springs but 

4. Thus united, they may fall upon Bitu- 
men: This is no where more frequent than 
in Limeſtone Rocks; and often ſtands in Pud- 
dles, in their natural Hollows . 

5. By this Mixture, uniting in its Courſe, 
is formed a real, tho' a fluid Sulphur: For 
. Sulphur is nothing elſe; nor can be formed 
by any other Means 4. 

6. This Sulphur, not yet concreted, paſſes 
in its liquid Form thro' the Pores of the Lime- 


em. 


— —_— — 
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* The Electric Ether of the under World; preſent 
every where, but only ſeen concentrated, or in its Mix- 
tures. It affects ſome Things, Bitumen moſt ; And avoids 
others. 


+ At Naples; in the Venetian Territories; and in Per- 
ſia, this is very common. 
t Abſolute Sulphur may be made by Art with Eaſe and 


Certainty this Way. he Acid of Vitriol, with any 
Thing inflammable, affords it, 


ſtone ; 


E 


ſtone; diſſolving Part of its purer Chalk as it 
goes . | 

7. Water thus ſaturated with the Principles 
of Sulphur, and with Chalk, keeps on its gra- 
dual Courſe horizontally thro' the ſame Lime 
Rock, till it meets a Fiſſure; a perpendicular 
Crack, or Opening ; dividing one Part of the 
Rock from another. Here it ouzes forth : 
and meeting with a lighter Air, hangs ; and 
evaporates ſlowly. 

8. Slow Evaporation, and perfect Reſt, are 
the Requiſites of Cryſtalization. The Sulphur 
and pure Chalk thus united, form one ſolid 
Body ; which -cryſtalizing gradually, appears 
in regular rhomboidal Particles: and is the Sub- 
ſtance we call Spar . 


——_—. 
— 


* Limeſtone is only coloured, hardened Chalk; and 
Marble is the ſame. Marble is a purer Limeſtone, and 
Limeſtone a coarſer Marble. 

+ Spar ſuppoſed to be one Thing, is therefore a mixed 
Body, and ſo are the pureſt Salts. We can make a Sub- 
ſtance of the Nature of Spar, by cryſtalizing the Lixivium 
of Lime and Sulphur, 
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NATIVE FOSSILS. 


S 8 III. 
S PAR. 
SP R 1 


A pure Foſſil ; compoſed of Brittle Rhombs. 


PAR is known from Talc by its Want of 

p Elaſticity : 

from Selenite by its Want of Flexi- 
bility $ 

from Cryſtal by its Dullneſs, and 
by fermenting with Acids. 


It is heavier than any of the three other 


ellucid Foſſils; and is known from all Bodies 
in the World (when pure enough to be ſeen 
through) by its doubling Lines laid under ; and 


viewed through it. 


This laſt Property has been ſuppoſed pecu- 
liar to that Species of Spar called Iſland Cryſtal : 
And the greateſt Writers, Linnaeus, Wallerius, 


Cronſtedt, and the long et cetera, have * 
2 that 


the 
lun 


LO 3 
that Body from the pure Rhombic Spar ; which 
they ſuppoſed not to have the double Refrac- 
tion. But this Power reſides in all Spar I 
have examined: And is of its Nature: As it 
ariſes from the internal Conſtruction of the 
Body, which is made up of ſmaller Rhombs, 
applied one to another. 

The very Atoms of Spar are Rhombic ; and 
thoſe ſmalleſt Pieces into which-it may be ſe- 
parated by gentle Acids, without Solution, ap- 
plied to the Microſcope over a Line propor- 
tionably fine, have the ſame Power, 

No Body has this Conſtruction except Spar 
therefore no other natural or artificial Sub- 
ſtance has this Power of double Refraction. 
Even Sir Jſaac Newton has ſaid, Cryſtal has 
ſomething of this Power; in vain: For no 


Authority can ſtand againſt the Teſtimony of 


the Senſes. All different Mediums vary in 
Refraction; but this peculiar Power reſides 
only in a pellucid Body formed of connected 
Rhombs. pe 
The State of Refraction in the pellucid na- 
tural Bodies is this, 
1. Talc in thick Maſſes elevates the 
Line. 
2. Selenite waves it. 
3. Cryſtal diſtorts it. 
4. Spar gives it double. 
All Spar does this, even that which takes 
the Form of Cryſtal, in Pyramids, and Co- 
lumns: Therefore even the variouſly angulated 


Forms 
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Forms of Spar are compoſed of Rhombs; and 
the Conſtruction of Spar, and of Cryſtal, are 
perfectly different, even while their Forms are 
the ſame. 

Spar is ſeldom found original, and free; A 
few pure Rhombs; and two Columns, double 
pointed, which were dug in the Hartz Foreſt; 
are all I have of it. 

Nature has mixed its Particles among the 
Matter of the Marbles and Limeſtones ; from 
whence it is waſhed forth by the pervading 
Water, and left flowly by it, in their Cracks 
and Fiſſures; where it aſſumes theſe various 
Forms : 


1. Pure Rhombs of a larger Size. 

2. Rude Maſſes, formed of coarſe con- 
nected Rhombs. 

3. Plates compoſed of connected Rhombs. 

4. Columnar, Pyramidal, and Cubic Fi- 


gures, fixed upon the Surface of theſe 
rude Maſſes *. 


In this latter Caſe the rude Maſs continues 
uncoloured, and is the Root; and the colum- 
nar or pyramidal Figures riſe frorh it frequent- 
ly yellow, often of other Colours: Theſe cut 
into a Kind of Gems, but ſtill have the double 


_— =o 


The Stone from which the Swediſh Acid before de- 
ſcribed is obtained, has been added to theſe ; but erro- 
neouſly, It is a diſtin Body, 


Refraction 
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Refraction equally with that Part we call the 
Root. | | 
5. Icicles and Dropſtones. 

That the Spar formed in Fiſſures of Rocks, 
is thus waſhed out of the Limeſtone itſelf is 
certain ; | 

Becauſe none but Limeſtone Rocks have 
Spar in their Fiſſures; Rocks of Cryſtaline 
Matter, or formed of vitrifiable Stone, have 
Cryſtal ; never Spar in their Cracks. | 

Linnæus wonders at the Nature of that Force 
which ſplit the Rocks into theſe Cracks: But 
probably the Cauſe is very familiar; they were 
formed moiſt, and cracked in drying. 

Spar grows continually; for whereſoever 
there is a Crack in a Limeſtone Rock, new, 
or old ; Spar always fills it; and over-runs 
the Surface. f 

Letters cut hollow in a living Rock of Lime- 
ſtone, fill up, in a Courſe of Years, with Spar; 
and what were made in Creux, are found in 
Relief, This has been ſeen in Gothland by 
the eminent Swede; and in the Grotto of An- 
tiparos by Tournefort. The very Time may 
be determined by the Dates, which are often 
a Part of the Inſcription ; but it is always 
long. The Spar ſtands higher as the Time is 
more diſtant : and has been ſeen in ſome Places 
a Quarter of an Inch above the Level of the 
Surface. 

If there could want a Proof of the continual 
Growth of Spar, the Stalactites would ſhew it; 
and the Incruſtations, in what are called our 
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Spar, which hung from the Top o 
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petrifying Springs; but that is a fouler Sort: 
There is in Norway a Pyramid of Spar two 
Inches long, which was once mine; in which 
two Branches of the ſolid Heath Moſs, or 
Lichen, are perfectly embodied. 

It has been thought the Spar in Cracks of 
Rocks was brought from elſewhere by Water; 
or was and is originally in all Water: The 
latter is the Opinion of Linnæus; Henkel! 
maintains the former. But if either were the 
Caſe, Spar would be ſometimes found in vi- 
treſcent Rocks, and Cryſtal in thoſe of Lime- 
ſtone; which Obſervation denies. 

Spar they ſay will be formed where Water 
can be retained; but indeed alſo where it can- 
not; tis enough that it ouzes ſlowly : Nay, 
not Water alone diſſolves Spar; but it can be 
retained in Vapour. I have from Cornwall In- 
cruſtations of true Stalactite, formed in the 
Pipes of Fire Engines in the Mines, at Heighths 
to which the Water never aſcends, by many 
Feet; but only Vapour. | 

Mundick is alſo thus a Creature of the Air, 
in many Places. I have trigonal Pyramids of 

2 the Bau- 
mam's Cave, in the Hartz, covered with Cubic 
Mundick; there is none in the Spar itſelf; and 
from the particular Circumſtances of the Speci- 
men, Water could not have lodged upon it, 
only Vapour. | 

Spar is one Thing, of one Weight, one 
Hardneſs, and when pure can never be miſ- 


taken for any other Foſſil. It is liable to have 
8 other 
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other Bodies mixt with it; and to be altered 


in its Condition by that Mixture: But 'tis it- 


ſelf the ſame, ⸗Wallerius diſtinguiſhes three 
Degrees of Hardneſs in this Foftil ; but they 
are owing to thoſe Mixtures ; the leaſt hard is 
the true Condition of Spar; the other Degrees 
ariſe from Iron, or other Additions. 

It is the Opinion of Linneys, that Spar owes 
its angulated Form to Sea Salt ; and the Cry- 
ſtals to other Salts : But there is no Warrant 
in Nature for this Judgment. Salts. are acrid, 
and diſſolve in Water. Theſe Foflils have nei- 
ther of thoſe Qualities: And who ſhall tell 
us that the Property of forming itſelf into re- 
gularly angulated Figures is peculiar to Salts ? 
We have no Authority to believe it is wanting 
in Cryſtal, and Spar; and we have the Evi- 
dence of our Senſes that they have it. | 

The ingenious and ingenuous Cramſtedt well 
obſerves, theſe Figures ought not to be aſcrib- 
ed to Salts, till the Preſence of ſuch Salts can 
be proved in them. 

The calcarious Nature of Spar 1s of its Eſ- 
ſence; and no Form, nor all the other Cha- 
racters in the World, could conſtitute x Thing 
2 Spar that wanted this. They all ferment 
with Acids, and they burn to Lime: Nor is 
this latter Quality equivocal, as ſome would 
think, becauſe by the Fire of a great Burning 
Glaſs, Spar vitrifies. This is not the Fire, 
when we ſpeak of Lime; and it can be a Teſt 
of nothing becauſe all Things vitrify before it : 
bn . Es That 
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That is the extreme Force of Fire: And the 
ultimate Effect of Fire on all Bodies is Vitri- 
fication, : 

Linnaeus ſays, the Spar he calls Natro-ſþa- 
toſum, ſcarce does efferveſce with Acids: And 
it may be added, that the Particles of that Spar 
are ſcarcely at all rhombic : Spar and Cryſtal 
are mixt in thoſe Bodies; and they have mixt 
Qualities ; but ſtill as there is ſome Spar, there 
is ſome Efferveſcence. 

Tis vain to give the Forms of Spar to Na- 
trum; for we not only find no Natrum there, 
but different Spars have Forms of different Salts; 
and the great Patron ef the Salt Syſtem allows, 
that ſome of them affect the various angulated 
Figures of Alum, Sea-Salt, Vitriol, and the reſt. 
"Tis true, they reſemble thoſe Forms; but they 
have not thoſe Forms exactly : Nor 1s either of 

. theſe, or any other Salt whatever, to be found 
exiſting in any of them. 

But whither will not the Wind of Theory 
blow even the ſteadieſt Judgments ? The fore- 
moſt of the Writers, who favour this Syſtem, 
becauſe there are in Spars certain Forms that 
do not agree with thoſe of any known Salt, 
fancies for the Formation of theſe that there 
exiſt Salts, not otherwiſe known to us, but by 
this Operation. When Theory can reach this 
Heighth, it may do what it pleaſes: To create 
Cauſes, becauſe we ſee Effects that ſeem to us 
to require them, is to make all Things eaſy; 


3 and at the cheapeſt Rate. : lg 


„ 


If we can ever bring Spar, after Solution, 

to recryſtallize, as Salt; we ſhall ſee all Things 
explained in this Particular. Tis what I have 
fried four Years, with poor Succeſs; and I 
have now requeſted the ableſt Chymiſt that 
we have, to join with me in the Attempt, 
What may ariſe under his experienced Hand, 
I know not: All I have found is, that the 
ſwifter the Fluid is evaporated, the coarſer is 
the Matter left behind ; and the more Length 
of Time is given, the nearer it approaches to 
a Promiſe of Cryſtals, 
I think when this ſhall be accompliſhed, we 
ſhall find all Spar to be but one Thing ; dif- 
fering only according to the other Matters 
mixed with it. Tis ſaid, the Selenite pow- - 
dered and mixt in Water affords Cryſtals ; and 
Kahlen gives the Authority of an eminent Me- 
tallurgiſt for it: With me neither has this ſuc- 
ceeded yet: But I have no Deſpair ; and tho 
it never ſhould ſucceed with me, it may with 
others: When that is ſeen, the other, more 
important as it is, need not be ſuppoſed im- 
poſſible, « 5 

Nothing: is more familiar than the Production. 
of what it is the Cuſtom to call, Selenitical 
dalts; Urine affords them; and ſome Prepa- 
rations of Sulphur ; but to recryſtalize Selenite 
is, to produce, from a clear Fluid, pellucid 
dodecahacedral Rhombs, flexile, not elaſtic, 
and not ſoluble again in Water: And he who 
ſhall effect this, need not deſpair of recryſta- 


lizing alſo Spar, 
. * 83 The 
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The Salts in Urine that has ſtood long come 
nearer the Nature of Foſſils than any Thing 


we know; and Tartar, formed from Wine, is 


very difficult of Solution: Yet both theſe may 
be melted in pure Water. The Salt produced 
by flow Cryſtalization from a Lixivium of 


Lime and Sulphur, comes neareſt of all to 
Spar; but ſtill it is but an Approach; and not 


a Samenels : As he who is well acquainted with 
all the Qualities of the vitriolated Tartar will 
perceive : Nor do I conceive Henkel's Receipt, 
formed on the ſame Foundation, would go any 
farther : But till Men ſpeak plain, 'tis vain to 
war againſt their buried Meaning. 

In fine, the Formation of Spar 1s yet a Sub- 
ject of Enquiry : Its Atoms are all Spar; each 
Particle into which we can without Violence 
divide it, is the ſame in all Reſpects as the 
Whole: And as the Foſſil World admits no 
Generation; or Birth, by Egg, or Seed, it 
ſeems moſt probable. that all the Variety of 
Forms in which we fee this Protean Mineral, 
are owing to no Cauſe befide the Arrangement 
of Rhombs into as many Forms as they are 
capable of producing. It fills the Cracks of 
its own Rocks: And of no other : For Cryſtal 
Columns riſe from cryſtaline Rocks; and from 
metallic Maſſes, fractur d, grow Pyritz ; each 
ſeparated from the great mixt Body we {ce 
ſplit ; and each formed into Figures by its own 
Laws, without the Intervention of Salt, or 
other Matter, | a 

e 
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We find hollow Cryſtals, and we have hol- 
low Pyramids of Spar ; but 'tis a raſh Thought, 
tho' of a great Man, to imagine that a Cryſtal 
of Salt was firſt formed in theſe Caſes ; and 
when the ſtony Coat was finiſhed over, it 
melted away again : This is Imagination : But 
there is not a hollow Stalactite that may not 
ſhew the Senſes, and convince the Reaſon, 
that this Shell of Spar, or Cryſtal, may be 
formed without a ſolid Nucleus. 

There are no entire Rocks of Spar ; and they 
who thought they had ſeen ſuch of Cryſtal, 
perhaps miſtook pure Ice for them. Both 
Spar and Cryſtal riſe in general from fou] 
Stones; and they who thought Ice grew to 
them in Time, were ſcarce more pardonable 
than ſuch as took Ice for them. Scheukzey. 
has ſeen the Difficulty of accounting for their 
Forms, and joined the Lamentation of Philo- 
ſophers upon that Subject; for the Salt Syſtem 
was not then in being: But the old Pliny has 
not only lamented this Difficulty, but aſſigned 
its Cauſe; and this a Cauſe to overthrow that 
Syitem utterly : It is, that tho' the Figures be 
all regular, they are not all alike; or all re- 
ſolvable into the ſame Laws. 

'Tis an invidious Office, and unpleaſing, to 


dell upon the Errors of thoſe who wrote be- 


fore; but theſe are ſo received, and ſo eſta- 


bliſhed, that there is no other Way to Truth. 
Mallerius ſays, that Spar is compoſed of 


fhombic and pyramidal Particles: And there- 
A C 4 fore 
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fore breaks into both theſe Forms. It is un- 
willingly I diſſent in a few Particulars, from 
an Author with whom Reaſon and Obſervation 
command me to agree in a great many : But 
this is a Doctrine which ſtrikes at the Roo; 
of all accurate Knowledge in reſpect of this 
Body. 

By this Account Spar would be two Things, 
not one: Its Atoms would have two Figures; 
and we ſhould loſe the great Diſtinction by 
which it is kept ſeparate from all other Bodies, 
I have examined this Point with all poflible 
Attention ; and find the pyramidal Figures 
of Spar, whether in greater or ſmaller Pieces, 
to be a ſecondary Form ; compoled always 
of Rhombs: But the rhombic Figure never 
to have any Form in its conſtituent Parts 
beſide its own. The Pyramids, great or ſmall, 
feparate into Rhombs; the Rhombs never 
into Pyramids. The true Way of dividing 
Spar is, by an Acid, carefully managed; for 
the Parts are always ſeparated, before they are 
_ diſſolved. 

It is a ſingular and a juſt Obſervation of the 
ſame Author, that no pentagonal Spar has ever 
been found; tho' Angles in moſt other Num- 
bers are frequent ; but this is not to be at- 
tributed with him, to an imaginary Salt, Al- 
caline, and Muriatic ; it reſts upon a much 
more ſolid Baſe : Which 1s, that the particu- 
lar Figure of the Rhombs of Spar, admit the 
conſtructing any other angulated Form, only 
not pentagonal, | 
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It has been ſaid, that Iſland Cryſtal ſhines 
in the Dark after it has been calcined in Man- 
ner of the Bolonian Stone; but this is not par- 
ticular to that Species: It is the Quality of all 
Spar as Spar; only there requires great Nicety 
in the Calcination: Perhaps Selenite alſo has 
this Power. Linnæus refers the Bolonian Stone 
to Spars: To me it has appeared rather a Se- 
lenite; and of all Bodies in Nature, moſt of 
Kin to that Species of Selenite we call the 
Star, upon the waxen Vein. I have therefore 
retained it in that Place, till more of this 
ſcarce Foſſil comes in my Way for Trial: If it 
proves Spar, tis ealily removed into that Claſs ; 
and thus, and only thus, we can arrive at 
Truth ; after a thouſand Errors. 

That the Hog Spar affords Flowers on Sub- 
limation, has been urged as a great Proof of 
its containing Salts of ſome Kind or other ; 
known or uaknown : But ſurely this Property 
is more naturally reſolved into another Source. 
All Bitumens yield Flowers on Sublimation; 
and we have the Teitimony of our Senſes to 


the Preſence of a Bitumen in the Lapis Sullus : 
It ſtinks of it. Nay more, there is a Smell of 


Sulphur in all Spar, when calcined : Henkel 
and Wallerius, as well as I, have found it; 
and if we could give way to any Thought of 
ſecondary Forms in a Foffil whoſe Conſtruction 
appears perfectly homogene, and ſimple, my 


Senſe of it would be, not to ſeek them in ima- 


We 
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We ſee the Way Art imitates it beſt, is by 
the Cryſtals of a Liquor in which Lime and 

Sulphur have been boiled. Sulphur is thus 
diſcloſed on the calcining of Spar; and for the 
other Ingredient, Lime, we cannot be at a 
Loſs ; ſince it has been obſerved, no Spar is 
ever produced in Cracks of any Rocks, except 
thoſe of Limeſtone: Nay, and what may 
ſtrengthen this Opinion, the Lime of Spar is 
weaker than that of Limeſtone, which a little 
Sulphur may cauſe. - All this, is but Conjec- 
ture; and is delivered as ſuch, and no other; 
but yet it reſts on the Teſtimonies of the 
Senſes; not on the Flights of the Imagi- 
nation: And it is by Conjecture, in theſe dark 
and difficult Reſearches, we muſt arrive at 
Truth. 

I claim no better Authority for many of the 
particular Obſervations here, than for this ge- 
neral ane ; they are indeed all founded on Exa- 
mination, and Experiments, now made on the 
Occaſion; but they are Examinations and Ex- 
periments made only on the Bodies in my own 
ſcanty Store: I invite, I ſollicit, and intreat with 
my beſt Earneſtnels, others to repeat them on 
their own. If they anſwer as in mine, the Doc- 
trines are eſtabliſhed ; if they differ, there is no 
one intheWorld to whom that Truthwill be more 
welcome than to myſelf. To equivocate about 
an Error, is pitiful : to attempt to juſtify it, 
is diſingenuous : No Man ſhould be aſhamed 
of ſetting right his own Miſtakes (eſpecially in 
OI ES Matters 
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Matters where Miſtakes are unavoidable) whe- 
ther by his own or others Obſervation. With 
how many hundred Errors did the Species 
Plantarum make its firſt Appearance; how 
many of them have been rectified ; and how 
many yet remain to be ſet right? Yet no one 
ever blamed Linneus for his firſt Conjectures; 
nor has the World ſeen any other Book of Sci- 
ence of equal Value. 

Such Errors are the Children of imperfe& 
Information; and muſt be found in all who 
attempt to write for general Utility. 

Let others therefore freely repeat theſe my 
Experiments, and add more of their own ; 
and with an honeſt Freedom tell the Reſult of 
all. My ſingle Attention can only make a few 
Experiments, where true Knowledge demands 
a thouſand : But the Reſult of different Trials 
will bring forth Truth. 

It never was more needed in Philoſophy than 
in the Part before us; for with all the Plauſi- 
bility of Syſtem, we cannot but perceive, upon 
this free and fair Enquiry, that the Student 
in Foſſils has yet to work upon a Chaos: And 
that the Paths into a better Light, are ſtopped 
and cloſed up utterly : Not by Ignorance ; but 
what is mh worſe, by authenticated Error ; 
authenticated even by greateſt Names. We 
muſt unwind this Charm, if ever we hope to 
gain the right Clue to lead us thro' the La- 
byrinth of Nature : We muſt break the fated 
Taliſman; and all the ſeemingly impregnable 
5 | 5 8 Structures 
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Structures will vaniſh: The Ground will be 

clear before us; and if we loſe ourſelves in the 
open Way, tis eaſy to be ſet right again. 

Spar formed by Nature, as above related, 

may either concrete in its e as ſoon as 


made; or it may paſs, while yet fluid, thro' 
various Strata of earthy, ſaline, Mineral, and 
other Matter, and receive great Changes both 
in Form and Colour from them : It may ap- 
pear to us therefore, according to theſe Cir- 
cumſtances, either 


in its own pure State of a colourleſs 
Rhomb; : 

or foul'd by Earths ; or tinged by Metals; 

or plated, by an Admixture of Talc ; 

or rendered cubic by the Natrane Marle ; 
and thoſe Cubes ſtained to a Mimickry 
of Gems by Metals; 

or it may be ſhaped into Polygons by an 

aluminous Earth ; | 

or thrown into Pyramids, with or with- 
out Columns, by the Salts of Mineral 
Waters : 

Or from the mere Nature of its Concretion, 

it may appear as Curtains ſpread upon a Wall ; 
as Icicles hanging from a Roof ; 
or Globules drop'd upon the Floor; 
or as a Coat upon Moſſes, or Shells, or 
various other Matters. 

According. to theſe Accidents it may be 
thrown into a Kind of Method, under the 
Terms Genus and Species, to great ma 

The 
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The obvious Characters giving an artificial 


Method ; and the Conſideration of their Ori- 
gin a natural one. 


Nor 1s it more difficult, with due Care and 
Attention, to follow the ſeveral other Foſſils 
thro' their gradual Approaches to Perfection, in 
their various Kinds; and by marking the De- 
grees and Steps of this Aſcent, to lay down a 
ſure Foundation of the moſt deſirable of all 
Attainments in this Study, a natural Method: 
Dividing them into Genera, Species, Varieties; 
and a yet ſubordinate Diſtinction to all, Va- 
rieties of Varieties. For Inſtance ; 


Genus. 
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Genus. Species, Variety. 
Marles, 


In their Aſcent 'to Ochre, aſſume the following Names 
and Characters: 


1. White Marle— Mel;num of the Antients. 
This takes in C Halt, and becomes, 

The CimoLia of the Antients. 

Bole, and becomes, 
The CoLLyYrIumM Samivm of the 

Antients, 

Clay, and becomes, 
The Marca Funcosa. 

Spar, and becomes, 
Lac Luxz. 

Tale, and becomes, 

The AsTER Samivs of the Antients, 


2. Brown Marle— Fuller, Earth. 


This takes in blue Clay, and becomes, 
The BLU MazLe of Stafford/bire. 


brown Clay, and becomes, 
The Brxown MaxLE of Saſex. 
Sand, which 1s Cryſtal, and becomes, 
The Terra SaPonaRla of Kentmar, 


3. Red Marle—Reddle. 
This takes in Fullers Earth, and becomes, 
The MarGa SAXATILIS InCARNATA 


of Wormius, 
Bole, and becomes, 
The RugRICA FABRIILIS of Keniman, 
Clay, and becomes, 
The Rxp SToxy MARLE of York{cire, 


4+ Black Mar le. 
This takes in decayed Auimals and Vegetables, and becomes, 
GaR PEN MouLD. 


This is ſhown by their Decompoſition; and proved by their 


ſpecifig Gravities. 
Variety 


| Variety of Variety, 
This Cimolia, taking in Hole, becomes, | 
The'FERRA MELITENSIS of the Shops. 


This Fungeſa takes in Chalk, and becomes, 

The TERRA CHIA * of the Shops. 

This Lac Lune takes in Chalk, and becomes, 

The GYPSUM TYMPHAICUM of 
the Antients. 


This blue Marle takes in Morechthus, and becomes, 

The MARGA COLUMBINA of Pliny. 

This brown Marle takes in Chalk, and becomes, 

The MARBLED MARLE + of York/hrre. 
yellow Clay and Sand, and becomes, 

The YELLOW MARLE of Su/x. 
Clay and Selenites, and becomes, 

The STONY MARLE of Staporaſbire. 


This Saponaria takes in White Tripela, and becomes, 
The TERRA NOCERIANA of the Shops. 


This Rubrica Fabrilis takes in Clay, and becomes, 
The HEAVY RED MARLE of Kent. 
Red Bole, and becomes, 
The ALMAGRA T of Spain. 


8 This Chia CR in white Bale, and becomes, 

The PIPE EARTH of the Je of Wiche® . 
+ This marbled Marle takes in Sea Shells, and becomes, } 
The SHELLY MARLE of Suſſex. 
I T8 Almagra takes in yellow Sand, and becomes, 
The SIL SYRICUM of the Antients. 


—— 


A moſt ameciag Mixture; but proved by the irrefragable Teſtimony of 
ſeparated Parts and their ſpecific Weight, | 
| Ochres, 
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Genus. Species. Variety. 


Ochres, | 
In their Iſcent to Tripelas, aſſume the following Names 
and Characters. | 


\ 


1. White Ochre—The Terra Melia of the Antients. 


2. Yellow Ochre—The Ochra Attica of the Antients. 
This takes in Bole, and becomes, 
The HARD OcHRRE of the Painters. 
This takes in Trex, and becomes, 
The PexsSYLvaxian Ocuns *. 


3. Red Ochre—The Sil Atticum of the Antients, 
This takes in Spar, and becomes, 


The FloRIDA OchRE. 
Clay, and becomes, 
The RED VISCIN IAN Och. 


4. Purple Ochre—The Terra Sinopica of the Antients. 
This takes in Cry/a/, and becomes, 
The SL Marxmorosvun of the Antients. 
Iren, and becomes, | 


The OcnrE or Dean. 


5. Brown Ochre—Umter. 
his takes in putrified Mood, and becomes, 
, Cotto x EarThH. 


6.— Green Ochre—The Lapis Armenus of the Antients. 
This takes in white Sand, and becomes, 
. The Gztex Ocure of Germany. 


9. Black Ochre. 


— —_— 


There is alſo a pure yellow Ochre of Chalybeate Springs, which is the 
Tartb of Iron. g 
This 
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Variety of Variety, 
his hard Ochre takes in Clay, and becomes, 
The HEAVY OCHRE of Y7orkfoire, 
his takes in Lead, and becomes, | 
The GIALLOLINO OF NAPLES, 


is Sil Atticum takes in Chalk and Bole, and becomes, 
The BENGAL EARTH. 


E 


his 7. re Sinopica takes in White Bole and Clay, and becomes, 
The VENETIAN RED BOLE “. 


This Green Ochre of Germany takes in Copper, and becomes, 
GREEN MINE OCHRE. 


| 
* 


This Venetian Red takes in Tron, and becomes, 
/ 'The PERSIAN EARTH of Ormuz. 
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Genus. Species, | Variety. 8 
Tripelas, | 
In their Aſcent to Boles, aſſume the following Names 2 
Characters. | F 


1. White Tripela—The Creta Argentaria of the Antients, 
This takes in Ochre, and becomes, 


The Common Tair ELA, or Glet 
Alana, | 


blue Clay, and becomes, 


The Terra MEL1a of Dirfcoride, 
Spar, and becomes, 


HARD Cuatx. 


2. Brown Tripela called Rotten Stone. 
This takes in Spar, and becomes, 


The FRENCH RorrEN Srox;. 
Talc, and becomes, 


The WILTSHIRE RoTTEN SToxz, 


3. Red Tripela. 


This takes in 7. ale, and becomes, 


LAMINATED TRIPELA, 


'Thek 


1 | 
Theſe ſeveral Varieties are not found to admit of any other 
Mixture. 
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Genus. Species. Variety, 
Boles, : 
In their Aſcent to Clays, aſſume the following Names an 
Characters. ö | 


1. White Bole—The White Bole Armenic of the Shops, 


This takes in Chalk, and becomes, | 

The FxanxFrorT EARTH of the Shop:. 
Marle, and becomes, 

The Terra Licnicensts of the Shops, 
Clay, and becomes, 

The Tzzra MELITENS1s of the Shop: 
Spar, and becomes, 

The Waite Tuscan EarrTx. 
Cryftal, and becomes, 

TheTzzraLEMNIA ALBaof theShop 


2. Yellow Bole—The Yellow Lemnian Earth of the Shops. 
This takes in Marle, and becomes, | 
The Terra LICNICENSIS Lurt:, 
the Shops. 
Clay, and becomes, 
The Bol us Toccaviens1s of the Shops, 
Spar, and becomes, 
The Bore ARMENIC or GalLEx. 
Tron, and becomes, 
The Terra Livonica Lurz of d 
Shops. | 
Copper, and becomes, | 
The GREEN Bor R of England. 


3. Brown Bole—The Sile/ian Bole, or Axungia Solis. 
This takes in Marle, and becomes, 


The PaL E GERMAN Bor E. 
Clay, and becomes, 
The Goss ELAER Bor E. 


4. Orange Bole— The Bolus Bobemica of Kentman. 


5. Red Bole—Red Bole Armenic. 


This takes in Marle, and becomes, 
The Carolina BoL E. 
Tripela, and becomes, | 
The Terra PorTUGALICA of the Shop: 
Clay, and becomes, 


The TERRA SIGILLATA RUBRA Mac) 
Ducis. 


* $ 
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Variety of Variety. 
This Frankfort Earth takes in White Clay, and becomes, 
| BENGAL BOLE. © 


This Malia Earth takes in Natron, and becomes, 
The TERRA ERETRIA of the Antients. 


This Gaſſelaer Bole, takes in Pnigitis, and becomes, 
SPOTTED BOLE. 16. 


This Bale Armenic takes in Bitumen and Natron, and becomes, 
The TERRA LEMNIA RUBRA. 


This Carolina Bole taking in Spar, becomes, 


The BOLE OF BLOIS. 


This Portugal Earth taking in Marle, becomes, | 
: The TERRA TURCICA of the Shops. 
This Tuſcan Earth taking in Marle, becomes, 
The TERRA LIVONICA of the Shops. 
Spar and Clay, becomes, 
Ihe EARTH OF STRIGA. 


[8] 


Genus. Species. Variety. 
Clays, 
As they advance in Purity, aſſume the following Names 
and Characters. 


1. White Clay—T obacco Pipe Clay of Pole. 
This takes in blue Clay, and becomes, 
The Pier Cray of Northampton. 
Spar, and becomes, 
The PaxtToNIiuM of the Antients. 


2. Yellow Clay—Brewers Clay 
This takes in Chalk, ves, | becomes, 

TheYELLow Por EarTh of Staffordſoire, 

Cryftal, and becomes, 
HepGtErRLY Loam. 

White Sand, and becomes, 
NorRTHAMPTONSHIRE Por EaxTH, 

Pale ellow Sand, and becomes, 

oMMON Loan, or Brick Earth. 


3. Brecon Clay—from Chedder Rocks. 
This takes in a fine black Marle, and becomes, 
The MarxBLEeD EarTH oF Lewxos. 
* 0 Selenites, and becomes, 
| FINE TILEB CLayYy. 
Yellow Sand, and becomes, 
FounDERrs CLar. 


4. Blue Clay—in the Cracks of Strata. 
This takes in Marle, and becomes, 
The Coax s E Por EarTH of Leiceſterſpirt. 
Bole, and becomes, 
One of the CHIXN A EART RHS. 
Yellow Sand, and becomes, 
SHROPSHIRE Por EakTH. 
Talc, and becomes, 
The NoxTHAmMPTON CLay, 


5. Green Clay—from Ochre Pits, 
' 7 his takes in Marle, and becomes, 
The Menvpie CLAxv. 
Selenites, and becomes, 
The Doxser CLar. 


6. Red Clay.—Mabs Earth of the Iſle of Wiebt. 
This takes in bo and becomes, OY 
The FINE RED STAFFORDSHIRE EARTH» 
Cryftal, and becomes, 
The Pare STAFFORDSHIRE EARTH. 


7. Black Clay—The Prigites of Galen, 
"This takes in White Clay, and becomes, 
The Sussex Pirg Clary. 


1 


Variety of Variety. 
This Northampton Pipe Clay takes in yellow Sand, and becomes, 
COMMMON POT EARTH. 
White Sand, and becomes, 
The HARSH CLAY OF STAFFORDSHIRE 
Brown Sand, and becomes, 
The FINE STAFFORDSHIRE EARTH. 
Large pale yellow Sand, and becomes, 
FINE GREY: BRICK: EARTH. 
This Paretonium takes in N bite Sand, and becomes, 
| GOLT. 
Yellow Sand, and becomes, 
* LEICESTERSHIRE POT EARTH. 
This yellow Stafford Earth takes in Cryſtal Sand, and becomes, 
POOR EARTH. OF STAFFORDSHIRE. 
Talc, and becomes, 
SHROPSHIRE BRICK EARTH. 
With yellow and white Sand and Talc, 
DORSET BRICK EARTH. 
This Tile Clay taking in white Clay, beconies, 
The HARD STAFFCORDSHIRE EARTH, 
Spar 5 becomes, 
The OXxFORDSHIRE FLOOR CLAY. 
This Founders Clay takes in a large white Sand, and becomes, 
The RED BRICK CLAY. 
Guts Mould, and becomes, 
TILLAGE LAND. ; 
This Shropſhire Pot Earth takes in Sar, and becomes, 
GALLYPOT EARTH. 
Selenites, and becomes, 


BLUE BRICK EARTH. 


This Mendip Clay takes in Spar, and becomes, 
The GREEN HAMPSHIRE EARTH. 


This Stafford/bire Red takes in Spar, and becomes. a 
The PURPLE STAFFORDSHIRE EARTH. 

Brown Clay, and becomes, 
COARSE BRICK EARTH. 

Iron, and becomes, 4 
The RED LAND" of Rexel). | 

This Suſſex Pipe Clay takes in Selenites, and becomes, 
| The LIGHT MENDIP CLAY. 


„ 
And in this Manner may the whole Foflil 
World be arranged, upon the certain Prin- 

ciples of Decompoſition, and the ſpecific Gra- 
vities of the ſeveral ſeparate Parts: It will be 
a Work of Time; but the Plan is here. 
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